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<sm*\ i> 



# 7 1 -^ofl^i, ^ pfls.Al7>s^°l3i; Ri^r CH 2 X iE^r C0 2 R R2^ CH 2 

Y, CO2R4 2£fe CH 2 0R 5 ol >lu|., Ri^ R 2 7> Ala - C H 2 -0-CH 2 -« ^tt ^ 5£^*l ! °H 

i^olJl; Rg^ R 4 ^- A^JS. 4^ ^ASAi ^L, d C 6 ^1 ^ 3=fe 

olJi; R 5 ^r ^ ^Al^^olt^. 



R 



CI 
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<^x}: 2004/9/6 



B)^^[3,2-c]3t|sl^ *fl2: ^ £ °H *r-§-3fe ^#*H {METHOD OF PREPARING 

THIENO [3,2-c]PYRIDINE DERIVATIVES AND INTERMEDIATES USED THEREIN} 

<2> §>7l g]-^ i<q ^2b« 7>^1 B)^^[3,2-c]^e|^ -fr^fe -§-3 

(platelet aggregation inhibitory activity) ^ *^ (ant i -thrombotic activity) 

<3> 1] 

R CI 



<4> Jfr 7 ] qd\}*\, R^r <ri 5E^ Tifl^l^S.^^^. 

<5> IS] T=H^[3,2-c]3*|Bm -fr^l ^ Rol Sl-f-^B:, °1 5-[(2-#3. 

S 3Ell^)Pll^]-4,5,6 ! 7-BllB.B ; r^^S.Bl^^[3 ) 2-a]^^ i a < ?l B]#S.^T=l(Ticlopidine; ^} W 
1^ ^l-t)°lH, <« »^ ^14,051,1418 SI 6 )! 7fl*13<H 33" ^-S-tft R°l 
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^s.a17>s^^ W^o] (+)-(S)-a-(^#3-S«)-6,7-^l^^l^ 

[3, 2-a]^ ^-5(4^-^1 Bflo]H<?l #S^£ZL^(Clopidogrel ; <=>M lbS. 

«^ ^1^*1 *ll 4,529,596 S ^ ^1^^ ^14,847,265 5^1 7flAl=M 9X^. 
<6> 5j-*v>o la^ ^#3.^* *ll3E:*Rr l^^r <^1« ^ *H 4,127,580 v]^ 

^ *fl 4,174,448 3L, *\^^ A 6,043,368 Jl, <$^*\ *ll 2,166,730 S ^ -fi-^^^fl 
0,522,956 3L ^1 7l*fl2£M S)-^ lb^ #S^£ZL^ * 

t£ ^l^MH *ll 4,529,596 3L, ^14,847,265 3l ^ ^1^^ 5,204,469 31 ^1 7l 

7-1] £H oio.p1, y o^* *>7l «]--§-^ 14 

< 7 > [tiV-g-^i 1] 







44-6 



r 0040016714 



2004/9/6 



jfrSLtift^ 5^ ( a )^l 2-(2-^l^€)^-2-^ (b)^ W#(<« ^ °1^ 7 1 L-Sr 

^ ( d )^ 2-tSS«i^J -B-^l^ w>-g-Al^ (e)^ ^ °1» ^1 

£ftc^lH A-CH 2 -B^1 ^#(«^7l^ §3.31 ^7>, ^A]7l, ^71,2.71 H^r ^li 

A 

^ 3^#(^7H 0, NH ^ S°t3) ^4 ^ M.^3MI^ uL^S* 

( eye lizat ion) la^l 3*^*1 * g 3^ lc^ bMH*I1 
» ^S^T^, lE^r s|-*H (a)^ 2-(2-^lMi) £ l^t ^ ^-71^ ^s^sMl^ JL5} 
g). ti>o.o. ^<§sH ^1^* 3**M (O^l 4,5,6,7-3lH^l^ST^l^[3,2-c]^Bm* 

lc£| #5.3) £ZL^ bHH ^SW. 

H 7l*fl^ ^i^7l^ #^£r t^lr^Sl (a)^ 
2-(2-^l^m)Bl^-€, (b)^ W# ^ (c)^ ^r^-Br ^±3- 

*)la*flo> ^o] rcj-sji, ^--sj.^ i c o^ tS3]£^t BHM*l|fe W^^-S. 

-f^(R) ^l^^ll^l lb^l ^S^Szl^S. ^^1^°> ^7> 

<^H^*ll ^(diastereoisomeric salt)^ ^X|aQ ^, ^t^J §2 ^1 ^*fl 
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resolution) *M9*M 0 > 

<10> *\^*\ *fl 4,847,265 3-°\}S= <#7)2\ *9r*lrW&SL3, (lR)-(-)-^^^^: ^ 

lb^ SS3X|£ZL^ *fl2:SHf ^flsH Stt ^s-^^- 

WO 98/51689^1 ^ #713 (e)^ W#(R^ ?V S. 4*1 6 M ^ ^ 

7 flA]£H ^^L, ^-^1^^-7B WO 02/059128^1^ ^M^l 1^ -frS-^ (R^ ^Hli 

s.^ l:7>^^7ll 9X^. ^lsq- ^ #3.3*1 Ml Bl- 

Afln^ ^ ^ 50%^ °<H ^«M^3l ^ ^1 ^-5" 

W^r^^l JL^E^ ^^M-M* =r^>7l ^lH^Er T^^^r ^ 

^1 *cMl^°l ^iL^M 4^ *m ^-§T^ ^7> l-7>3Jl-3r>rl-. 

<12> ttrel-T-i, °l-§-*>*l &^r% 3**H lb$\ #3.3*1 5-^. €-8: 

^ ^ 7 m°) Jl^sM #3-, ^altb ^^SLS-^r 3*1)3-2. 

<13> o]^ ^^}#^ S)-*^ 1^1 -fr^l^l *I13^H tfltb ^l^HSl ^^M" 

^ t S-^cq ^^jffl -fKSL^ Al^o] 2-#SS.iffl^o}Pl Pfl^ 
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cu> 4e>Aj ; ^<S) $m<q l^i ^^l^[3,2-c]3Xl5lTS 4K£*fl« *H^Rr Urt-Q 

^ A>-g-£l^ #^1SA|^ ^l^r€ -n-S.^11* *ll^Kr ^H 1 ^. 

<15> jg-71 ^^>7l ifl*fl, ^ ^«1H*r Sj-fl^ 2e^ *l«r€ 3-2-^ -fKE*I|* ^ 

<16> ^"S^ 1> 



<17> 



R 



CI 




<18> 2e] 
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<19> 3] 




<20> ^HH , 

<2i> R ^ ^^AlJl-s.^-^olJi; 

<22> x'^l- Y'^ ^s. tf^E- tss, «S5., ^m^s^ p-l-^-^l^s 1 ^ 0 !^-. 

<23> ^6fl 4H^ ( S?-^ 2e^ W#^r i) *}7l 4^ *>>Afl 

Sj-ol, S?-*H 2a^l B)^-tq7>=^-AlA> -fK£*fl# «>7l J*«M 2b^ 

E^^-t^ ^lS^, 2b£] B] CMffl-^ ^JeL^sMI SL^r ^iE^SMl 

^V-g-A]^ ^7^, ii) 2-Bl^^l^* JLBl^- ti>-g-Al7l7]q-, 2^ <>1» ^ t^li 

<24> [5)-«1-^! 2a] 




<25> 2b] 
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<26> [^-^ 2c] 

<27> 2d] 

< 

<28> 4] 

o 

R 6 0 2 C. JL .C0 2 R 7 




<29> ^"71 ^^Ui , 

<30> R 3 ^ R 4 ^ ^} ^ Ci ifl*| C 6 ^ 2)^1 ^l^H ^7lo]ji; 

<3i>R 5 ^ ^i^-ah^, cfl^H^ ^ 2-^1^-a1c 1 i^-ahi^4 ^ Ci *fl*l c 4 ^1 ^ t^lll 

<32> R 6 ^ R 7 ^ *\S. ^7\^ ^ #SL3.*\ Ci xfl^l C 6 ^l *N iH^Ht}-. 

< 33 > a*!:, ^■Mtt *M 2^, ^71 5^*1 1^1 Hi «fl ^[3,2-0]^^^ tK£^ 

^12:^1 ^7>^lS A}-g-S|3r Sl-^-ir-ir ^l^W: 

<34> [s}-*VAl 2] 

a 



-R 2 
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<35> ^7} , 

<36> CH 2 X BL^ C0 2 R 3 °13., R 2 ^ CH 2 Y, C0 2 R 4 ^ CH 2 0R 5 °]?\^r, Ri 3 )" R 2 ?V ^S. ^^s) 

o] -ch 2 -o-ch 2 -» ^ SJU°^; Y^r ^4 *W ^l^^i, #SLJgL, 

^^a^d 2^ p-l-^-^i^ 0 "!^; Rs^ R4^ ^ Ci 

tfl^j C6 o) ^7]o)jl- r 5 ^ t^ah^, I^Hlt ^ 

^ Ci vfl*1 C 4 ^ Rl°l ^ R 2^ ^SAHlol o>q 

< 37 > o]^> ^-i- >shisi -g^^K 

2, 3 ^ 4sq- ^^1 *H *r <M -SMI" 8 ! -g^*V^ 4^ ^ 

< 40 > 2] 




2e 

(X, Y=C1, Br, OMs 3£fe OTs) 



2b 
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t= -1,4-1=1 Hi oj-oil- «h§-X|^, spf)-^ 2a^1 BjiLSffl-"^^ e 3^#(^, 2<*iH R x 

$ r 2 7> C0 2 R 3 * C0 2 R 4 6 J SfW, **l Rs « R47> M"*)* ^ &4 

o H A>-g-s|^ ^-nflsfe Ci vfl^l C 4 3 ^ <£i&*, EllH^l^S.^^:, 1,4-^-^HL 
1,2-^^^611^, oHls^Hm, ^S^El, ^m^M^HH, o}^^ 

^-g- D fl» « ^ 5^. wl-^^Tfl^ c1^.a>, cHl^Hm ^ ^Bt^l^. 
J^iLS. ^1^^17171 ^*fl A}-g-^ ^oli A> ^uflS^ ^(III) «.BMS., 
(III) WS-^ol^ , <?1#(III) HB^HH, ti^-2l-P}ZLVil#, ^ €(IV) 

#5LeH;e.» «■ ^ SJUa. y>^zo^7im ^g-^* ^ ^sl-el-f-^- * ^ &t}. *l~g-*Hr # 
c$o_ j^gj-X] 4 o| ci^]^ o^Srl^s^^olH 1 # ^^Hl tfl*H 0.01 ifl*) 1 # , £ 

^ol^L, W>^^l-7im 0.1 vfl*l 0.2 « W4. 2,5-^^1^^1-1,4-^Hl^ A>^-^ 3^. 
4^1 t^H^S oV^l ^cl 7> s 4^ efl ol H 1 # tfl-sH 0,5 ^1 1 * ^r-S- 

^ xfl^l A>-g-^ -g-uflSl Wl^^ ^£ lfl<M ^ &U^4, WV^^|-7im 50°C ifl 

Rl g r 2 7> z|zl- CO2R3 « C0 2 R4°J 3*WS.<H. J**| R 3 £ R4^> 3^*)* ^ 
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fr^ 2004/9/6 



0 °C ^V-g"^ -g-t.^ ^ $10.1+, ti>^^>7fl^ ^ 

tfl^l £-£7} #t+. 

^ R X ^ R 2 7> C H 2 X £ CH 2 Y<?1 STO«*1. ^1 X g Y7> ^^a^J 

xg-^ofl tfltsH 1 vfl^l 10 # y}^^7im 4 xfl^l 8 # ^^14. -20°C ^} 

tb^, #711 D^l nq-el-, #7fl A*lH 3**H 2a^l 3_o_3ffl-^ ^]^] s 1:* 

^ -g-rrfl ^oflA-1 ZL51 ^-711^ ofi ^TSfl E 7l# «r^l ?1 3| ^ 2b^ B} ^-T^ 

^ &x}. o] lav^-cfl a>^-£1^ -g-*fl5.fe cl^m = , EllH^l^S.^^, 
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E^sffl-t^H^ljs 1 # ^ofl tflfrH ^j^^if-*l^<i| ^^1^ 0.5 ifl^l 2 

^i^^H^ 1 # tflzsH 1 2 # ^^Mr ^}-§-^ HB^miL 

Efl olH« ^7>*Rr *>-§-*Kr 1 # *iHH 31 «H 0.05 ifl*l 0.2 # ^^S. a} 

-g-*Vrf. ^-71 *>-§-^ ifl^l ^}-g-€ ^5^1 <T^Hr ?H wV^^. 

<45> °1<>H, #7)} E^H^r s^*) 2t>£) Bl^-r^ -M ^ 

S^^Nl 5E^r ^i^^Ml^ 2e^| *l«r€ ^iMffl -ft-^K^r, S?-flH Ri 

^ r 2 7} ^ CH 2 X ^ CH 2 Y<?1 JW&iM, ^1 X^- Y7> tSS, "im^JSL^ p- 

< 46 > ^-71 ^JL^lSMl^ ^t-S-C^t-S- (OH A >^-* *r -M^l^ sflB^l^S.^, 

S^Sll^i^ T^tLS*}^, H^l^i^ t^S-^l^, ^SL^. #5.eM^, #S 

4 1 SI 31, «} 
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_g.ig=s_ -f^^ 5E^r JL^-^ fW^I f^tb <£°1 ^71 (i)-Sr -40°C 

ifl^i A>-g-^ -m<3 ^« ^ ja^, w>^*>7im o°c tfl^i ^-^h 

Stb, ^7l ^SL^sMl^l ^r-§- (ii)H *r ^ -g-'fl^^ ^lH^l^ 

#^^m, 1,2-^^s.^m* « ^ h^, °h ^ ^7is 

a>^^, ^<+^-^f-. Sl-SK^H* 3=te ^ ^ ^71 <^7l» 

= ^ o^. ^-71 (ii)» #^^l7l7l BflH^m^S-TB" M-^l^ ^4 4 

# ^S-^-^-i: |7}f SM- ^"71 «>-§- (iiH A>-g-*Hr ^ri^sMl^ A>-g-^ sj-H^ 2b 
<^ Bl^^-tq^ 3^1" 11- tfliyM 1^1 2# #31, AV^--&>^ <^7l^ ^ # 

^g-^KK ^-71 (ii)^ -30°C ^} A>-§-^ -M*] til^ ^51 ^ej^ =^ ^i^- 

y]-^^^^ -10°C xfl^l ^^7> 
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Q*}' 2004/9/6 



Rl g R 2 7> -CH 2 -0-CH 2 -» ^ 9X^r. °1 ^ 

ms.^]^-, ^#(111) <5l#(III) Hel^eflolH, U^SM-^]^, €(IV) 

ol^» » ^ W>^*>X1^ ^#(111) = ^ W^ti>ZL^#olt)-. ^-0]^ 

<jV§-<^ ^ o-^fe 0.01 xfl^l 0.1 « #31, ZL S-Hfe 1 # ^ *fl*l 5# #*3=°1 #4 

2]-lft^l*l^, l,3-tq^#€, 1,3,5-H^^, t^^H#, tH^Hm * «r 



<49> 3] 
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1* WO 1 *fl*l 3# W>1 -Si* * 

tffl^- (i ) p-SS^S.A]. 2;| 2-B)^^m^ ^H^H^ ^ ^ 

AH ^4 tiV-g-Al7l7^, (ii) <^7l ^^fl *H -^71 i^lil «L£H^, 

cn^Him w-^*}^ « 2H^i^^Hm ms.^}^. ^4 ^ ^ t^ni 

= 5} tiV-g-A]^, 2c^l W^l 2<M R x ol ^ol^L, R 2 7> CH2OR5SI 

Ai, r 5 7> Pfls-AHI^^I 5^#)^r ^11 *r 9X^r. 

=52> Aj-7l (iHfe- ^Mfl, ^H^lS-S.^, 

l, 2-^1 #ss<^m ^ oHlS^Hl ^ ^ ^-§-^1 ^a4t ^r*l ^fl^V 
A} ^.^ ^ £ ^o.^-, -gH $M 7^ rl^AHi^ 4^0.51 *l-g--sHr ^o] wv^m 

^ tL*SM#* ^7}f ^JE ^4. ^ -M^ ^ ^ 

<53> AJ-71 tijr-g- (iiHfe- ^H^l^SfF^, ^^Hh t^t, 1,2-^ 

o.7l^7l, #^K^^T# £ ^4 ^7l<^7]7> A}--g- 
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1 ^ tflx) 2 1- s^n, 0*7}°] a>^-^ l -& ^ 3# ^3r-§- 

^ 0°C ^9^1 *>-&^ -g-'ll^l ^ «V^*l*Wlfe 
70°C^1 ^7} 

#3] G<^H 2fl3E^ 3*-"3H 2c^l ^r-S-^l ^Jl^* ^1 8fe -M t 

oi^-dll) HS ]s.^oih, y.^-^>zLvH^, hi (IV) #5.bHj=» « ^ £Ui, «>^-sMl*r 
#(III) S3.eHJ= ^ ja^^^l^l^. 1 4 
e|- tq-e-uj- sJ-^j-Ai 2c ^l 2-B|jSL5ffl^^ 1# tfl^H 0.01 tfl^l 0.1 

.g.*^ y]-^ ^ vflbfl^ ^ £U>-^, la^^Tfe 40°C ^} -£r3i7> 

ol^ ^ofl Jf-7fl -&H1 ^S^lsMl^ ^-g-Al^ Sl-^ 2e^ 3-2-^ -frS. 

*t|(^, 2«M Ri ^ R 2 7> z}-z}- C H 2 X ^ CH 2 Y<?1 , Y7> ^JL^ 
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w >^^7im lilfSi^, #5LJL2L#, ^Hl^qsm* * ^ 5W. IfrS^sMli^r ^4 

^^a^ B&N^i^a r^S-SHH., ^JL^-Sl, ^J^l, 5E 

^ ^SS^M^* # ^ at*, 2d^l B)^l^-^^r 1 

-§: ^HHl tflsM H7l2t ti>^^. ^3- 

j-^- ^1 ^ -g-pfl f^H o§7l ^fl^rHl, 2-#SS.iffl€ c >> 1 ?l ^ (S)-(+)-2-#S.^l 1 d^-sl 
^st^o] ^ 1^1 i=H^[3,2-c]3£|Bm -B-^m aflS^ =r , z ^ 

<57> [tiV-g--^ 4] 




2e 

(X\ Y'-Ct, Br, OMs SE.^ 
OTs) 



R=C0 2 CH 3> #^.3i)S.ZL^ 



<58> 
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H ^ - ^ o,^. A>-g-^ Sj-*M 3^1 2-t£S€^^J ZL^l W 

2e^l aWi- 2 5 - «H^>^- 

^ vfl^l -g-pfl<q £r£L ^}*) ^ 9X^, «>^tb 40°C^1 

^ -g-pflo} tt]^ ^£OlT^-. 
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;6 2> cH^g ^l^^H^eflolE 100. Og^: 4^H£ 2,800mL<i -g-sflAl^ H^H^a-} 

2 ( 5-^^^Al-l ; 4-tqB|oV 52.5g4 5.0g* ^7>*>31, W^^r 15*1 # 

Al^. 4^*1*1 Jpi, #<&i5HH -M* ^^m^- # A H l,000mL« ^ 

3. BBl-STfl S^tt ^, n-*^^ ^-sl^JL, n-^# 500mI/<3 23^1 ^ ^-Sr #*}♦ 
^S}*^. n-^AV^ s.- *H .2.^3 Ml ^tt 60.9g(49%) 

<63> ti]^: 120°C vfl^l 122°C(0.5torr) 

<64> 1H-NMR(CDC1 3 , ppm) : 5 3.73(s, 3H), 3.83(s, 3H), 4.22(s, 2H), 7.15 (d, 1H, 

J=5.6Hz), 7.44(d, 1H, J=5.6Hz) 

<65> 13 C -NMR(CDCl 3l ppm) : 6 34.7, 52.0, 52.7, 123.7, 129.4, 129.9, 144.3, 164.0, 170.8 

<66> MS(EI, m/z) : 214(M+) , 182 



<68> ^iSMM £S€ -g-7H ^sM^f-^ 600mg^r #5L, ^ 31H^1^<M^ 

26mL# 1-3^ 534. ^^-^H ^H^l^^f ^ lOmL^l -g-*fl*l?l -M^H A i *HS*h 

^ 2 -^l^l^a. 1 d^^^l^-€-3-7>=^^ c >lH 2.8g* ^ 5^1 ^ ^7>^>^^. ^7> 
jf_ ^d\]M\ lX\?} S^-SKol, 4^1 1^1 TV ^o> ^Al^rf. tiV-g-^^: 0°CS # 

0.5mL^ 15% ^aj-q-H* -g-oJ> 0 .5mL, 4*1 * 4mL» ^tfla 2^ *]7V*}^4. 1*1 # o] 
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^Al^ ^Aj-o] 1.8g(87%)* £534. 

<S9> 1H-NMR(CDC1 3) ppm) : 6 2.98(t, 2H, J=5.7Hz), 3.69(t, 2H, J=5.7Hz), 3.93(brs, 1H) , 

4.10(brs, 1H), 4.43(s, 2H) , 6.93(d, 1H, J=5.1Hz), 7.08(d, 1H, J=5.1Hz). 
<?o> 13C-NMR(CDC1 3 , ppm) : 8 31.2, 57.7, 63.3, 123.2, 129.4, 138.9, 139.1 

<7i> MS(EI, m/z) : 158 (M+), 110. 

<72>^aH 3 : 2-(3-^l^^Till^Bl^.^-2- < a)-^m^:(W^ 2b^1 ^ 

<73> o tJ*IM ^ BflH^l^S.^ 800mL^l ^S^^Hf- 31. 0g4 J=L-M-e|# 71. 3g* 

7m Hel^m^eflolH 10.6mL* ^7>^^. ^dfl^ 30Sr*V 5HL> ^, -g-^ 
A^mA] ElH^HSf^ 200mL^l -fiAH loflAl ^Stt 2-^^ly>SJild^«^i*-a- 
^s^eflolH 70. 4g^ ^91 -S-^* 2A1LH1 ^ ^7>^>^rl-. 2a1# ^ x% $Hf- 

A]^ ^, ^SLSL ^I^Sa^. ^ ^1^- lOOmL* 700 mL^ 

« 700 mL» 7}*}5M. -M** *?q*H ^ %^>nvil^o.S &^}7)JL -§-*fl» 

iMmm 47.ig(90%)* 9*9X^. w*\ * 

<75> 1^A| ^s^r ^ 2-^^-Al7>s^^^^^-3-7>s^^o]H 13. Og^ ^^r 

* 260 mL °fl * 26mL<f ^j^e^ 4.84g* ^7}*}3L 4*12: ^J; ft 
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fp^r}. ^iL5L ^^al ^1^** ^1^* 10raL5L * * 

3}.^ *} 7 R: #3. ^^^4. 40X^1 fiS^ ^ 3I*)1#^ S^^-W 

9.60g(85%)* <£S^. 
<76> -g-^ : 212 1: 213 °C 

<77> 1H-NMR(CD 3 C0CD 3) ppm) : 5 4.26(s, 2H), 7.39(d, 1H, J=5.4Hz), 7.42(d, 1H, J=5.4Hz). 

<78>^a1^ 5 : 2-(3-^=.^*1t^t3^-2-^H^(W^ 2b^ ^#)^ *fl2: 

<79> ^efl 4<*IH ^lS^b 2-7> = ^^€^^-3-71-^^ 0.45g* ^ BflH^l^-S.^ 

^ lOmLoll -§-^ ^£1 -20°C5L ^5M. iL^r • ^m^^KI^ ^W«(2M 

-g-^) 3.7mL* ^7}^JL -10 1: °1*HH 1*1 # ^ ^^l^. ^^"^ 

^ T ^-^r- ^l^^H^- ^^-^-i- 3.7mL« ^ ^7>«V^^. £h£-g-^ 
o. ^6\] *\ 2 *}Zt t^, -g-<^ ^5L* 0°CS. -i-i: 7}^}SX^ . 

^.6n o. ^ o^^olH 15mL^S 33 tt^SL, -fM^ 1- 20 mLS. ^ %^>n 

^-7l#^r £2:*}JL #<£iH^H ^.^^ 0.22g(57%)-i: 

<80> 6 : 2-(3-^^*H€^^-2-^H^(3HH 2b^ 3^#)^ 

<8i> -<£X\d\) 46^ ^ 2-7> s^-M _$_^-3-7} =-4^*1 0.50g^r ^ ^H^l j^-f- 

€ lOmL^l ^-oIjl -g-<^ -20°C5. ^lH5l--er|S^€ W^#(1.5M 31 
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H^l^S-^ -g-^) 4mL« *\*\*\ -ICC °1«HH l^l^t ^r^M 1 ^- t&-§"S-^ 

<q ^o_s ^.^ ^, ^.^ • BllH^l^S^^ 3}-5l-^# (1.5M ^HeH^S.^ -B-^) 

4.5mL« ^ |7^}J1, l^m ^<?> ja^V^^. 5^ -fr^XI 

0.0^^ a^S^S 0.37g(87%)* <£9X^. ^#^r. 2«*IM £^3] 

<82>^a]^ 7 : 2-(2-tiSaii)-3-WSEilBliL5i(W 2e^ S^W)^ ^ 

<83> ^Alofl 2<^H 5*fla* 2-(3-*l^^ ^3 ^-2-^)^-8: 2.0g^- tq#S^m 40mL^l 

^-oi ^ 5 °c o]^>s. ^^}3L He|sH^S^ ^ti.S^}olJE. 13. 4g* 2^ ^5^. 
» ^T^Jl ^8r<*M 4^1 ^91 M^-s}JL Q^^^SX^ . 3t*H ^1 H <>HI3MH 5mL-l- 7> 
jE^tM 15mL» ^7>^r}. ^8r<>)H 1*1 5TC°1«HM 2*1 # ^ a^jl 

^^•3i*fl# ^-Wh^. #SHH tt^z- ft^Sr ^?}?£ ^ as^rz. 

Bfls)^>o^ 2.9g(80%)^ ^.9XA. 

<84> 1H-NMR(CDC1 3 , ppm) : 6 3.38(t, 2H, J=7.2Hz), 3.59(t, 2H, J=7.2Hz), 4.49(s, 2H), 

7.02(d, 1H, J=5.1Hz), 7.18(d, 1H, J=5.1Hz) 
<85> 13 C NMR(CDC1 3) ppm) : 8 25.8, 31.7, 32.0, 124.3, 129.5, 135.2, 139.7 

<86> MS(EI, m/z) : 286, 284, 282, 205, 203, 

<87>^a]6)1 8 : 2-(2-W.S.S.^^)-3-^LS.STijl^Bl^.3i(^-^ 2e^1 
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<88> HHlsll^i^a 17. 8g* ^ fSS-i & 40mL^l ^r°]3., 5°C ^F, iL-f- 

10. 6g* 10^: ^<?> ^7>^>5I4. ^71§>3L 30^: ^<?> S^tb 3s ^*H1 2<M ^Stt 

2-(3-^^Al^^Bl^-2-^)^^ 5.0g^- tq#s.S.^m 20mL^l €31*1 ^7}^}^. 

4*1 # ^<?> JH^>31 #<&*H ^-^>S4. # A H1 <=>H1^1°1H 40mL» 

7>^-JL, 2t>^Ai 120mL«- $7>*H!^. ^ofl*l lX\# , 5°C°1*HH 2*1# 51 

ti>§>3i 3.^1* #«a-«H ^*K2. <3*h*H ^ 

^ iL^^ MlWi: 7.8g(87%)* <2$M. 7«1M £<H*I WW 

<89> ^aHI 9 : 2-(2-«.S.£«s1|^)-3-«.SS.^Il^Hl5.3ffl(^-^ 2e^ ^-%#)^ 

oo> H^3J(|^S.^ 10.7g-i- 6HI^|B1 40mL^l -g-*fl*l7j ^ , 5°C<^}S. ^z^aL 

6.4g* 10^: ^7>^4. A]7]^\3L 1*1 7> ^, €*H1 2°fl*1 

^St!: 2-(3-*|S.^H 1 i^l^.€-2-^) fl( ll^* 3.0g -i: ^l^Bl 15mL^l ^<*| €€*1 ^7} 

i^tf. ^<i*l i^-^-g- 4*1 ?> ^ s^>s #<y-sHl ^*V5M. ^Hl *HI*M 

B 20mL^r jm^}^ c]o]i2Sl 40mL# ^7>^t}. ^ofl*! 1*1 ?>, 5°C 

ol^HH 2*m JL*11« ^^VSM- # o ^*h ^*>^ *Fff# 

-i: ^e|7M ^ a^lSzisll^^H SlW 3.5g(%)# £&th *r^# 

^*H1 7<M <£<^ ^l^l-Si^. 

<9i> aH 10 : 2-(2-y.SS^im)-3-«-^.S-Till^Hl^.^l(2l-«l-*l 2e^ W*)^ 
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<92> 2<*IH aflatb 2-(3-*l=.^*Hll3i^-2-lD^lh-a: 5.0g-ir 95mL^l 

^ol*, 5°C^MH ^^^l 17. lg-i: 5^ ^<?> ^V^t}. ^Tl^al <g*«*IM 

15^m mL^}JL # lOOraLS ^ ^ 3H^5W. -fr^-fr ^ %A>p>rLvi]^ o]-§-§}^ 

2] XW^- 4.3g (48%)* ^5^. 74M SWi"^ 

<93>^a1^1 ll : 2-(2-&3^<fl^)-3-#SS^i3.SL€(3W*l 2e$\ 

<94> 2*11 afl^h 2-(3-"5lS.^Hm^l^-€-2-^) 6 im* 3g^r x^#S^m 57mL^l 

^6]JL -30V S. ^, rqol^HS-^^m^ 1 ?! 6.1g^ #5.5^1^ 3.1g* 7}*}^ 

o] £5L*\]*] 30^: 5LtiVA]fl JjL, 1*1 # SnS^St^. ^-§-§-^°H ^ 

fSSi^ 20mLS- 7}-&}JL # 40mLsL ^ «i ^ ^^AS -fM^gr 

2] i.o g (27%)* <£9X^. 

<95> 1H-NMR(CDC1 3 , ppm) : 6 3.30(t, 2H, J=7.3Hz), 7.27(t, 2H, J=7.3Hz), 4.59(s, 2H) , 

7.02(d, 1H, J=5.2Hz), 7.18(d, 1H, J=5.2Hz). 
<96> i3C-NMR(CDCl 3 , ppm) : 5 32.0, 39.4, 45.3, 124.8, 129.7, 135.7, 139.2. 

<97> MS(EI, m/z) : 194(M+), 159, 145 

<98>^Xjdj| 12 : 3-#SS.tiflm-2-(2-^^X^^H^)^^3ffl(3^-a|-^l 2e^ ^#)^ 
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<99> ^X\d\) 2<%*\ ^Si^t 2-(3-^lH.^-AlTi|l^B)^-2- < a) 0 im* 2.0 ^tSSPflt 35raL 

d\] ^o)3L 5 °c fES ^, T^^^SeMH. S.Og^ tH^M^^o}- 

toI 4 .ig^- ^7>^}^4. o] ^E^IH 30^r ^<?> 5Li&tb ^, 30mL# 7>^JL # 

30mLS ^ ^, ^ %4 ^>ZLvil#o.S. j).^ 

2.9g(91%)* <£$X^. 

<ioo> 1H-NMR(CDC1 3) ppm) : 8 3.03(s, 3H) , 3.38(t, 2H, J=6.6Hz), 4.50(t, 2H, J=6.6Hz), 

4.66(s, 2H), 7.11(d, 1H, J=5.2Hz), 7.27(d, 1H, J=5.2Hz). 
<ioi> 13c-NMR(CDCl 3 , ppm) : 6 28.1, 37.7, 38.9, 69.8, 124.6, 129.4, 135.6, 136.8 

<i02>^Ald(l 13 : 3-#S.S^l^-2-(2-p-«^-^a^^l^m)^^(5l-^ 2e$\ 3^#)^ 

<103> -£X\d\] 2 o\)*] 2-(3-^=^l^^^l-$-€-2-^)^m# 1.5g-§- 40mL<=»fl 

±r°]Jl 5°C ^5L5L p-l-^^^S^ #5L2H^ 3.6g4 H^^im 6 !- 1 ?! 

1.9 g ^ ^m<%t±. *3 ^8r*)H 6^m ^<?> ^, # 20mLS ¥ ^ 

^-^^ S^l^l: 1.5g(48%)* QSX^. 
<104> 1H-NMR(CDC1 3 , ppm) : 6 2.41(s, 3H) , 3.16(t, 2H, J=6.8Hz), 4.18(t, 2H, J=6.8Hz), 

4.46(s, 2H), 6.94(d, 1H, J=5.2Hz), 7.10(d, 1H, J=5.2Hz), 7.29(d, 2H, J=8.2Hz), 7.71(d, 
2H, J=8.2Hz) 

<ios> I3c-NMR(CDC1 3 , ppm) : 6 22.0, 27.9, 38.8, 70.1, 124.4, 128.2, 129.2, 130.3, 133.0, 

135.5, 136.7, 145.9 
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<io6>^Al^ 14 : 6,7-^-&lS.S.-4H-^<^l^[3,2,c]sl^:(^-«|-^l 2d^ s^#)£| 

<io?> l,500mL^ 2-B]^<Hm^ 20. Og, 6.1g ^ °Jf(nD # 

SeMjel i. 7 g» 7>^ ^, 2^m «r^m^-. ^^S. -§-<*}» 

^rf. ^AV» ^-^fl-^c^ 14.4g(66%)* <£5W. 

<108> y]^ : 88 °C 90°C(8 torr) 

<109> 1H-NMR(CDC1 3 , ppm) : 8 2.88(t, 2H, J=5.5Hz), 3.97(t, 2H, J=5.5Hz), 4.73(s, 2H), 

6.73 (d, 1H, J=5.1Hz), 7.11(d, 1H, J=5.1Hz) 
<110> 13 C NMR(CDC1 3 , ppm) : 5 26.3, 65.7, 67.3, 123.5, 124.4, 133.0, 134.5 

<iil> MS (EI, m/z ) 140CM+), 110 

<ii2>^A]^ 15 : 6J-^^^-4ti-n^[3,2,c]^&(3t^ 2d^ 5^#)£| ^flS 

<H3> oVAflS.qHfi 780mL^] 2-^^.Jffl«^^ 10. Og, ^^#^1^^ 2.8g ^ ^l^-(III) 

*>$t}. ^a>^- ^^^H 4.7g (43%)^ <£9X^. 14<=H 

<ii4> ^aHI 16 : 6J-^^^-4R-^^)^l3,2,c]^&(^^ 2d^1 ^12: 
<iis> 780mL^l 2-^^^l^ 10. Og, s^S^^l ^ 5.9g ^ iL5.sK^l# 

28.7g» 7}i& ^, 24Am -^JlJL ^^>J1 -§-«^« tS^S^. 
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^ lOOmL^ n-m^k 150mL» 7}*}<*) 5^r# ^ ^, f^-SHU**. -fMf-i: 

4.7g(43%)* <£&4. ^Ir^r 14^1^1 ^ ^^V^. 

<iie> ^A]d)] 17 : 6, 7-^^1=3.-4^^^^ [3, 2, c] si ^(W^l 2d^ ^#)^ 

<H7> «.b]S^H€ l,500mL^l 10. Og, 1,3,5-H^^ 3.5g ^ Sl#(III) #3- 

eH- 862mg» 7>*> ^, 3:^1^. ^o_5L ^#*> 

534. ^^^M 6.6g(60%)^8: <£&4. ^^#^r 14«*IM 

<ii8>^Al<m 18 : e^-^^S-S-^H-Bloil^Cs^.d^^rCsl-^ 2d^ 3^1-)^ 
<119> bm^Bi 780mL<^l 2-B)^Hm^§- 10. Og, 1,3-^^^r 11. 5g ^ ^-#(111) 

o]^ 0 .86g« 7>tb ^, 10*1 # ^1^4. ^^.S. ^^>jl -g-*»» #<^H 
4. # lOOmL^ n -n# 150mL» 7>^>^ 5^-?i 51 ^ ^ ^, ^Sl^4. -fr7l#* 

^ %^}^11#^r °]^}^ £S*m ^ 4*1 #^^5$ 4. # A >» ^W^M STllsl- 
^# 6.6g(60%)* <S&4. 14o*H 3i4 

<120>^a1<^1 19 : 2-(2-^*H^*Hm)^^(W^l 2c^| ^ 

<121> cH^-*H^ 2,250mL^l 2~4^H 1 &* i 5 o g ^; ^-^1 ^, p-l-^<a 22. 3g^ 

3# 20.3g-g: 7>^>31 ^-<£ §^1^4. ^SH^lO: 4^, ^# 6 H n-*"*> 
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l,500mL^ # l.OOOmLS 7}*} 31 5^ SL^^. ^31 -R-7l#^ # 700mL^ 2*| Afl 

9] g.*\]3%^ 193g(96%)^r £&t=K 
<122> 1H-NMR(CDC1 3 , ppm) : 8 3.15(t, 2H, J=6.6Hz), 3.37(s, 3H) , 3.80(t, 2H, J=6.6Hz), 

4.67(s, 2H), 6.87 - 6.93(m, 1H) , 6.96(dd, 1H, J=5.1, 3.4Hz), 7.17(dd, 1H, J=5.1, 1.0Hz) 

<123> ^aHI 20 : 2-[2-(2-^^lbfl^AH^X|)cifl^]^^.Jfl(S|-flH 2c^ *flS 

<124> c]tSS^^ 350mL^l 2-B|i>.«m* 15. Og^ ^91 ^, ^ ol^HS^^m^ 1 ?! 30.2g« 

^7}f>\<%t)-. ^5L# 0°CS ^ #3.eMH. 17.5g« ^7>§>J1 2*\# JH 

uf. ^#ofl 250 mL^ 200 mL« 7}0>}5L 5&Zt 30.^%^. S^fr -fM** 

# 70 mLS. 22) A||^*l-S!l^. ^ %^>ZLvH#jO S ^S^Kn, -g-^S #<^H ^T^}^ 
^ 5.^^ S^l^lr 21.5g(85ft)-ir <£&4. 
<125> 1H-NMR(CDC1 3) ppm) : 6 3.07(t, 2H, J=6.6Hz), 3.34 (s, 3H), 3.44 - 3.52(m, 2H), 

3,58 - 3.64(m, 2H) , 3.76(t, 2H, J=6.6Hz), 4.70(s, 2H) , 6.80 - 6.83(m, Ifl), 6.88(dd, 1H, 
J= 5.1, 3.4Hz), 7.09(dd, 1H, J=5.1, 1.1Hz) 

<i26>^ofl 21 : 6,7-^-Sl^S.-4H-B|^i^[3,2,c]5j|^:(^I-^ 2d^ 4|S 

<127> 19611^ ^flStb 2-(2-Tfl^-AH4|-AH^)El^L3ffl 61.2g4 y.*^>nvil# 130.8g-i: 



44-31 



r 0040016714 



fr^ 2004/9/6 



Al^cf. ^#^1 n-^^r 800mL^ # 500mL# 7}S}JL 5^r# ZL^ft^ . # -fM 
« 300 mLS 2^ 4^^>^. ^ JKMCLi^ #2^31 #^^r*}^. 

<128>^a1<^1 22 : 6,7-i=1*lS.S.-4H-B|^^[3,2,c]5E|^:(sl--Sl-^ 2d^ ^#)^ *flS 

<129> oHlsqHm 750 mLofl ^Hl 20«=1H 2-[2-(2-^^H^.aH^-a1 )«fl^]^iHffl 

11. Og^ ^(III) #5L&M^ l.lg* 7>^>ZL 5ARV ^o> ^Al^c}. i^-^ €-£r-°5. 

-fMHfr #<g-*H ^^IWlA. n-^^> 150mL^l- # lOOmL* 7>^-31 5-&# 5I^> 

$ i}. #^ -^-71^ # 70mLS 2$\ ^7)%~§r ^ %^}^vil# 0J5L £ 

2^}JI #<^H1 ^^V^^-. S^l^tt 2.9g(41%)* <SaW. olo]$_ aJ 

^■i-^r 14*lH ^ 3^ ^^4. 

<iso> ^aHI 23 : 2-(2-wS.£^m)-3-a.S.H.^^^^.^)(s|-«l-^ 2e^ 

<i3i> H^N^i^ t=]w.S.S.p>o1H. 9.5g^r 50mL^l ^91 ^, 14^H *fl 

Stt 6,7-xil^M-4H-H]^lt[3,2,c]sll3: 2g* ^7>^ 8*1# «r^>^^. ^>-§-^* # 

o^Hl <>H13HH 5mL# 7}f>\5l, n-^A]- 15mL-l- ^7H>^ 

#<gi%dVl #ff-#* -aem^ ^ ic^Afl i^ft 

3.3g(80%)^ ^^4. ^ A H1 7°1H 
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<132>^AH 24 : 5 -[(2-#SS5im)^m]-4,5,6,7-^imBl--&lH-^< : >llin:[3,2-a]^el^ la, 
Sj-*}-^ 1«H *i R=^; B|#S3i|^l)^ ^fls 

<133> 5 °c ol *>^^ oH1^h| 50 ra Lofl 7<M 2-(2-a.SJE.4|^)-3-«-SS.^€ 

5.0g* -g-SflAl^al, 2-#5.5-M<>} 1 ?l 2.7g ^ T^ol^s S ^c>|l^o>^l 6. 8g.tr <>M|S>| 
e| 25mL^l ^r<?l -§-^ ^^V 0 ^^ . ^» 5Al# ^^1^1 ^, 

^oj-^ofl ^^l^^f. 3Hf^"i- °H€ d Hl^l 0 lH lOOmL^l # 70mL ^ 2s) ^l^VS^-. 

^-71 £3fcii^- 50mLS *JU, Wtt^<* 

2^ a.^>SrL2flsj^l-ol iL«l#^ 3.6g(78%)^ a^l^-^-i: <2°i^. 

<134> 1H-NMR (CDCI3, ppm) : 8 2.87 - 2.91(m, 4H), 3.66(s, 2H) , 3.85(s, 2H), 6.73(d, 1H, 

J = 5.0 Hz), 7.09(d, 1H, J = 0.5 Hz), 7.19 - 7.29(m, 2H) , 7.35 - 7.42(m, 1H) , 7.52 - 
7.61(m, 1H). 

<135>^aH 25 : ^ (+)-(S)-a-(o-SS^l^)-6,7-^^l^^o|l^[3 j 2-a]^s1^-5(4^)-6Hl 

lb, JfJ-fl^ 1<M R=^^-Al^>S^; #5L3XJM11)^ *fl2: 
<136> 6^iu)h| 50 m Loll ^^1^1 7oflA] afla^ 2-(2-y.S.^l€)-3-^a i:f lim^^-^l 5.0g 

o. _g^X|7|31, ^1 (S)-(+)-2-#SS3£)l 1 d#^^l Pfl^^l^BflH 9J^>9J 4.6g ^ T=H 

diHS-^^VSl 6.8g* 20mL^l ^f°J -g-^-i: 30^ ^7>^^. 8 

^X\9d JJl, -g-nfll- afl^HI^MH lOOmL^l -g-*B 

a]^ # 70mL ^ 221 ^r 7 l^ 50mLSL #<iHS^H -2- 
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^j-A}* Jf, ^e]^ ^ a.3.*KE.iiSfl4*H SiSH ^.^^ 5.0g(88%)4 S^l 

<137> 1H-NMR(CDC1 3) ppm) : 6 2.89(s, 4H), 3.60 - 3.78(m, 2H), 3.73(s, 3H) , 4.93(s, 1H) , 

6.67(d, 1H, J=5.1Hz), 7.06(d, 1H, J=5.1Hz), 7.26 - 7.30(m, 2H) , 7.37 - 7.45(m, 1H) , 7.68 
- 7.77(m, 1H) 

<i38>^aH 26 : (+)-(S)-a-(^#SS^^)-6,7-^*l^S^cflia[3,2-a]^^^-5(4Z0-< 5 >>fl 

lb)4 

*M I^l^tt(^ 85%)# <2$4. ^li 25*IH <^o]^[ ^4 ^^^>^. 

<140>^a]^ 27 : i« (+)-(S)-a-(^#SS4^)-6,7-^-SlH.S.^^l^[3,2-a]5E|s1^-5(4^)-6Hl 

lb)4 

<141> ^7lS ^^iHS-lll^J ^^1 BB^l^ 0 } 1 ?!* *>-§-^I, -gAH 264- tt a 1-^1 ^ 

-g-Al^Jl ^5l*H 41%)^ <2&4. ^#^r -g*H 25«M <£<^ 34 

*}£4. 

.<142>^AH 28 : *im (+)-(S)- a -((rtSS^ \i )-6 , 7-4 % ^5.4 <$^[3, 2-a] 4 4 ^-5(4fl)-aHI 
3MH(S*flHI lb)4 
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43> <$7}S. ^l^^^t^li 0 } 1 ?! tfl^I ^>^#* ^>-8-*>j2., 264 -n- A >*>>ll ^* A 1 

71 31 212] *H l«ft(^t 78%)* <2&4. 25<*H <go^ ^sj- 



<144>^aH 29 : (+)-(S)-a-(^S^^l^)-6,7-T=1^=S.Hlo11ia[3,2-a]^el^-5(4Z0-< : >Hl 
3MH(sHHl lb)^ 

<145> #^#^5. 76(1^ ^S^r 2-(2-«.S.S-<^| l)-3"lS£i ^ iL€ tfl<S 12 

a^^tt(^t 85%)* £534. -HHfr* <4i*H 25^lAi ^o^^l ^4 

5$4. • 

<146> ^aHI 30 : (+)-(S)-a-(^S^S4^)-6,7-^^l^SBl^ir.[3,2-a]^Bl^-5(4iO-6Hl 

<147> <g*H 7<M ^lStb 2-(2-ti SEi i)-3-U ^E] i.^ tfl^ 13 

3-t£SH-2-(2-i^tl^4^1°lli)^-2-^^ 264 -fr^l-*»n 

^-§lAl7lJl Sl^tt(=rt 79%)* <2534. ^1"^ 25<M ^^^1 ^ ^ 

<148> ^AHl 31 : vftig (+)-(S)-a-(a-«^S^^)-6,7-^^l^^^^[3,2-a]5£j^^-5(4Z0- 6 H1 
b)HH(3^H lb)4 
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<149> #^r#^S 7^1*1 2-(2-y.S2- c> ll^)-3-W-S.S.P)l^Bl^.^l tflAl u 

^2:^1: 3-#^S.^im-2-(2-p-l-^-«a#a i d^-^Him)^^-« ^VMfcil, ^11 26^1- ^-A> 
£|_7fl ti>-g-Al7l3l ^5l^H 58%)^ QUA. ^Hl 25<*1M £<H*L 3 

<150>^aH1 32 : *im (+)-(S)-a-(crtS^l^)-6 ) 7-^*lHSBliii[3 1 2-a]2lH]^-5(4^Hl 
Bflo]H(2l--sl-^l lb)3 *fl2 

<i5i> HS^]v|S^:fi ^y.s.2.T3>o]^ 47.5g^r ^Hl^Hl. 250mL^l ^ -i*H 14<*1M 

6,7-^*l^S.-4H-B|^^[3,2,c]5q^ 10g* ^7}*>J1 24^^ ^H^t}. ^ ^, 

711^ *>-g-<*j^ ^fp^l 1 ^ (S)-(+)-2-#SS^ll 1 d^^^l ^Tg^l^^s <gA]-<£ 14g ^ xijol^ 
^S^^Kl 36mL« o>AflsqH€ lOOmL^l ±t<& -§-^* 30^- ^ ^7}-&}<%A. 8 

*m ^ ^ -s-^m ##*h ^t^m^. ^i^whb 50^ n - 

150niL« ^7>^>31 3.%}* ^^\^A. & 150mL ^ 22) A-fl a| ■&> JI , t}Al 

3.$- ^# 50mLiH 4^^^. f^tlS *|^}<*1 #^Al7lZL ^gHH^'M 

^.^^-^1 S.*(|^l- 18.6g(81%)# Q9XA. 

<152> J£ ^#3)1 32\-^±\ 2B\ 1=1 -fK£*fl# 71^ 

[3,2-a]^^^ -B-H^ll* ^SLSL =^ 5M. ^» #^-1:^ 



44-36 



10040016714 



§^ 4}*y. 2004/9/6 



o] oy^t)7}5z^X\& -frJ£*H3.JM 4^=8 OM A, #31 D, #31 E 9? #31 J)^-S. 5E^=r 

Mrlr^Sl 2ji 3^<K#3l F, #31 I ^ #31 J)£-S. Bl#^3ij# ^ 
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11 

<33-*Jv*l 1> 




<5H^ 2e> 




<s|--§H 3> 




^■71 *HH, 

Y'fe Cfs. fS£, tiS£, Tjfl^a^ 5E^r p-l-^-^^S^ 0 ^. 
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2) 

*ll 1 %H1 SW*!, 

«H 2a ^ bI^^-^^s^-aIav -frSLSIl* ^S^l-Jl, 3^ 2a^ ^J^-^7>i^R> -fi-SLSfl 

# «r€^S «r€*l^ ^>7] 2b^1 *3 W# *H2^, 2b^l ^^-1=1 

<:£|-«H 2a> 




^-71 ^HH, 
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Rs ^ R ^ x\sL ^ % SLS.*] Ci ifl^l C 6 ^ ui; 

R 6 ^- R 7 ^ ^5. rf^ ^oj^ Ci C 6 ^ ^ S^r **14fl <£%7)o]t)r. 

l^^ty 3] 

*n i *m sa^i, 

<^-«|-^i 2c> 




<s^-*Hq 2d> 




^-71 ^H^, 



r 5 £- Ci c 4 ^ ^*Hm<w. 
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4] 

*H 1 %H 
5] 

*n i -m sa^i, 

2-t S £^||o}Bl -fKE*|7> (S)-(+)-2-#S3.*||«tM4I ^^ofl^^sol 3}°- s.^ os ^ 
6] 

t)1 1 %H1 5ft C H^, 

7] 

*)1 l %H sa^-H, 

^7fl ^Hl -ft-71 -g-*fl ^ofl*| ^8J1S *Rr 

8] 
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i^^r 9] 

^7i7> s^^im 0 } 1 ?!, ^^i^Mit^J, js^jf^i- 1 ?!, ^ ^-^a 

M-Bf- ^ ^K^W 1^ ^-7]^7l, lE^r ^--.oj^ 

iL5L *Rr . 

10] 

11] 

12] 

v} 7 ] 2a ^ 
<^l--gj-^] 2a> 
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#7] ^HH, 

R 3 ^ R 4 ^ ^7]i4 rfs- ^-9.5.^1 ^ Ci xfl*| C 6 ^ 331 ^ifl ^7]o)t^. 

[$^8" 13] 

*>7i a?-^ 2b^ shi-s-. 

<sHM 2b> 



R 5 ^ Ci *fl*l C 4 ^l *|# ^^HlH^. 
15] 

<S)--s}-Xj 2d> 




14] 



^7] sj-^ 2c^] 3HJ-#: 



<sj--S)-^] 2c> 
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16] 

<2psj-^i 2e> 




x -«q. ^-7li4 tq-s. #5.3., ^llH^^ 5E^ p-i-f-^ifcii 0 !^. 
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